Glucocorticoid-induced changes in the quantity and secretory capacity of individual rat somatotropes.
Chronic glucocorticoid treatment is complicated by growth failure. The study presented here was designed to investigate the effect of cortisone on growth hormone (GH) secretion by individual pituitary cells in young male rats. Beginning at 37 days of age, animals were injected sc with cortisone acetate (CORT; 5.0 mg/rat per day) or the same volume of saline (SAL) for 8 days. At 45 days of age, the body weights of the CORT animals (134.5 +/- 5.5 g) were significantly less (P < 0.0005) than those of SAL controls (179.3 +/- 4.2 g). The secretory capacity of dispersed pituitary cells was assessed by the reverse hemolytic plaque assay. Cells were exposed to six concentrations of GH-releasing hormone (GHRH) ranging from 0.01 to 3.0 nM. CORT treatment significantly decreased the absolute number of somatotropes per pituitary gland (CORT, 1.23 +/- 0.03 x 10(6); SAL, 1.57 +/- 0.09 x 10(6); P = 0.025). Conversely, the mean plaque areas were significantly greater for CORT animals at all concentrations of GHRH tested, indicating that the amount of GH secreted by individual somatotropes was significantly increased by CORT. It was concluded that the paradoxical increase in the in vitro GHRH responsiveness, which is commonly observed after glucocorticoid treatment, was due to an increase in the capacity of fewer individual somatotropes to secrete GH.